Effect of luteinizing hormone on respiration of the preovulatory cumulus oophorus of the rat.
The effect of luteinizing hormone (LH) on the respiration of isolated cumulus cell complexes (the oocyte surrounded by cumulus granulosa cells) obtained from immature Sprague-Dawley rats injected with 10 IU pregnant mare's serum gonadotropin on day 30 was investigated. The cell complexes were isolated from preovulatory follicles of rats killed at specific time intervals on the day preceding ovulation, i.e., on day 32. The samples were incubated in Eagle's tissue culture medium. Oxygen uptake was recorded either with the Cartesian diver technique or with a recently described microspectrophotometric technique using hemoglobin as an indicator. Exposure to exogenous bovine LH in vitro or in vivo or to endogenous LH, i.e., the preovulatory LH-surge, resulted in a marked decrease in respiratory activity of the cumulus cell complex, as revealed by both techniques. The cumuli exposed to LH showed an oxygen uptake of approximately 40-65% of the control cumuli. The results suggest that LH has a direct effect on this cell complex resulting in a decreased oxidative metabolism.